FIELD ASSEMBLY AND 
METHODS FOR ASSEMBLING A FIELD ASSEMBLY 


FIELD OF THE INVENTION 
The invention relates to electric motors and, more particularly, to methods 
for assembling a field assembly of an electric motor. 

BACKGROUND OF THE INVENTION 
Alternating current (a.c.) universal motors are commonly used in electrical 
power tools, such as, for example, circular saws, reciprocating saws and drills, and 
other types of equipment. Generally, these motors are a high-power, light-weight 
drive source for electric tools. 

Typically, a universal motor includes a field or stator assembly and a 
rotatable arbor or shaft having an armature mounted thereon. Current flowing 
through a run coil of the stator assembly creates a magnetic field that interacts 
with the armature to rotatably drive the arbor in a direction of rotation. A tool 
element, such as a saw blade or drill bit, is coupled to the arbor and driven by the 
motor. 

A typical field assembly includes an insulated field core having a winding 
support and a wire or winding wound on the core and the winding support. The 
field assembly may also include a terminal assembly to which the ends or leads of 
the winding are terminated for easy connection with other components of the 
motor. 


SUMMARY OF THE INVENTION 

The direction of rotation of the arbor is determined by, among other things, 
the polarity of the magnetic field of the motor. Generally, there are two types of 
winding arrangements for the coil windings of a field assembly. In a standard 
wound field assembly, connection of the field assembly to a power source 
provides a first polarity for the motor, and a resulting first direction of rotation of 
the arbor. In a reverse wound field assembly, connection of the field assembly to 
the power source (i.e., in manner similar to that used for the standard wound field 
assembly) provides an opposite, second polarity for the motor, and a resulting 
opposite, second direction of rotation of the arbor. 

To provide a standard wound field assembly, the winding is wound in a 
first direction (e.g., clockwise) on the winding support. The ends or leads of the 
winding are provided at one end of the core and on opposite sides of the winding 
support (to be connected to respective terminal assemblies and/or to other 
components of the motor). 

To provide a reverse wound field assembly using a standard core and 
standard connections to the terminals and/or other components of the motor, the 
winding is wound in an opposite, second direction (e.g., counterclockwise) on the 
winding support. The ends or leads of the winding are provided at the same one 
end of the core for the reverse wound field assembly as they were for the standard 
wound field assembly, however, the ends of the winding are provided on reversed 
sides of the winding support (i.e., the polarity of the winding is reversed for the 
reverse wound field assembly when compared to the standard wound field 
assembly). 


To connect the ends of the winding to the proper terminal assemblies for 
the reverse wound field assembly, the ends of the winding must cross over the 
winding support at the one end of the core immediately before or immediately 
after being connected to the respective terminal assemblies. This crossing of the 
ends of the winding over the winding support is difficult to accomplish using 
standard winding machinery. Also, in such an orientation, the connections 
between the terminal assemblies and the ends of the winding are not as stable (i.e., 
the ends of the winding connect loosely from the side of the terminal assemblies 
rather than being stretched tightly between the bottom of the winding support and 
the bottom of the terminal assemblies as is the case for a standard wound field 
assembly). 

The present invention provides a field assembly and methods for 
assembling a field assembly that improves on prior field assemblies and prior 
methods of winding the field assemblies. The present invention provides a field 
assembly and a method of winding a field assembly in which, in the reverse 
wound field assembly, the ends of the winding do not cross over the winding 
support to connect to the respective terminals in a standard connection. 

More particularly, the invention provides a field assembly for a motor, 
such as a universal motor, the field assembly including an insulated field core 
having a winding support, a wire redirection structure, and a winding, such as a 
run coil. To provide a field assembly having a first polarity, the winding is wound 
on the winding support in a first direction (e.g., clockwise). When the winding is 
connected to a power supply, the arbor rotates in a first direction. 

To provide a field assembly having a second polarity, the winding is 
wound on the winding support in an opposite, second direction (e.g., 


counterclockwise). To wind the winding in the second direction, the winding is 
wound on the wire redirection structure and on the winding support. When the 
winding is connected to a power supply (i.e., in manner similar to that used for the 
field assembly having a first polarity), the arbor rotates in an opposite, second 
direction. 

Also, the field assembly may include a first terminal assembly and a 
second terminal assembly to which the ends or leads of the winding are connected. 
The terminal assemblies provide a structure for easily connecting the field 
assembly to the other components of the motor. The wire redirection structure 
preferably includes a first wire redirection structure or post and a second wire 
redirection structure or post. To wind the winding in the second direction, the 
winding is wound from the first terminal assembly in the first direction, around 
the first post (to reverse or redirect the direction of winding) and around the 
winding support in the second direction. At the end of the winding process, the 
winding is wound around the second post (to again redirect the direction of 
winding) and to the second terminal assembly in the first direction. As a result, 
the ends of the winding do not cross over the winding support immediately before 
or immediately after being connected to their respective terminal assemblies. 

Preferably, the terminal assemblies and the wire redirection structure are 
supported on a terminal plate mounted on one end of the core. The terminal plate 
is preferably formed of an insulating material. 

The field assembly may include a second winding, such as a second run 
coil or a dynamic brake coil, to be wound on the winding support. The second 
winding is wound on the winding support structure in generally the same manner 


as the first winding, but in the manner required by the function of the second 
winding (as a run coil or as a brake coil). 

One independent advantage of the present invention is that the field 
assembly may be used to manufacture motor assemblies having different polarities 
(both standard wound and reverse wound), and for use with common motor 
housings, brushes, and wiring. 

Another independent advantage of the present invention is that, with the 
field assembly including a field core and wire redirection structure, manufacture 
of both the standard wound and the reverse wound field assembly to provide both 
types of motor is easier and more economical. 

Other independent features and independent advantages of the invention 
will become apparent to those skilled in the art upon review of the following 
detailed description, claims, and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is an exploded view of a portion of a power tool and an electric 

motor. 

Fig. 2 is a side view of a field assembly. 

Fig. 3 is a top view of the field assembly shown in Fig. 2. 

Fig. 4 is a view of the field assembly cut along line A— A in Fig. 3 and laid 
flat and illustrating a standard wound field assembly. 

Fig. 5 is a view similar to that in Fig. 4 and illustrating a reverse wound 
field assembly. 

Fig. 6 is a view similar to that in Fig. 4 and illustrating a standard wound 
field assembly including a run coil and a brake coil. 


Fig. 7 is a view similar to that in Fig, 6 and illustrating a reverse wound 
field assembly including a run coil and a brake coil. 

Before one embodiment of the invention is explained in detail, it is to be 
understood that the invention is not limited in its application to the details of 
construction and the arrangements of the components set forth in the following 
description or illustrated in the drawings. The invention is capable of other 
embodiments and of being practiced or being carried out in various ways. Also, it 
is understood that the phraseology and terminology used herein is for the purpose 
of description and should not be regarded as limiting. The use of "including" and 
"comprising" and variations thereof herein is meant to encompass the items listed 
thereafter and equivalents thereof as well as additional items. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
A field assembly 10 embodying the invention and for use in a power tool 14 
is illustrated in Fig. 1. The field assembly 10 is a part of an electric motor 18 for the 
power tool 14. The electric motor 18 is connectable to a power source (not shown) 
to drive a tool element (not shown). 

The electric motor 18 also includes a rotatable shaft or arbor 22 
(schematically illustrated in Fig. 1) supporting an armature 26. A pair of brushes 30 
transfer electricity to the rotating armature 26 to generate an armature field. The 
components of the motor 18 are supported by a motor housing 34. The components 
of the motor 18 are electrically connected to each other and are connectable to the 
power source by an electrical circuit. 

As shown in more detail in Figs. 2-7, the field assembly 10 includes a field 
core 38 having a wire or winding support structure 42a-6, One or more coil wires 


or windings 46a-b are wound on the core 38, as described below in more detail. 
Insulating material, such as insulation paper 48, is provided between the core 38 and 
the windings 46a-b. 

An insulated terminal plate 50 is supported on one end of the core 38. 
Terminal assemblies 54a-d are supported on the terminal plate 50. In the illustrated 
construction, the ends or leads 52a-b and 53a-b of the windings 46a-b are 
connected to terminal assemblies 54a-rf, as described below in more detail, for 
quick and easy connection of the field assembly 10 to the other components of the 
motor. The terminal assemblies 54a-d include respective terminal pockets 56a-d, 
which are formed of an insulating material and which, in the illustrated 
construction, are formed with the terminal plate 50, and respective terminal 
members 51a-d, which are insertable into the associated terminal pockets 56a-d. 
The terminal members 57a- d are electrically connected to the leads 52a-b and 53a-Z> 
of the windings 46a-b, as described below in more detail 

The field assembly 10 also includes a wire redirection structure 58 on which 
a portion of the winding 46a-b is selectively wound. Preferably, the wire 
redirection structure 58 is formed on the terminal plate 50 and includes a plurality of 
wire redirection posts 62a-d. 

For purposes of description, the field assembly 10 will be described as being 
selectively wound in one of a first polarity (when connected to the power source) to 
rotate the arbor in a first rotational direction, and an opposite, second polarity (when 
connected to the power source in a similar manner) to rotate the arbor in an 
opposite, second rotational direction. It should be understood that this description is 
independent of the effects of a reversing mechanism, such as a reversible switch, on 
the electrical current and polarity of the motor. For example, if a standard wound 


field assembly rotates an arbor (and a tool element) in the first direction (e.g., 
clockwise) with the reversing mechanism in a "forward" position, a reverse wound 
field assembly will rotates the arbor (and the tool element) in the opposite, second 
direction (e.g., counterclockwise) with the reversing mechanism in the same 
"forward" position. 

It should be understood that the terms "clockwise" and "counterclockwise" 
are used for the purpose of description. It should also be understood that the arrows 
indicating these directions on the windings 46a-b in Figs. 4-7 are used for the 
purpose of description. These terms and the arrows may be reversed while adhering 
to the teachings of the present invention. 

As shown in Fig. 4, to provide a standard wound split coil field assembly 
having a first polarity, the first end or start lead 52a of the winding 46a is connected 
to the terminal pocket 56a of the terminal assembly 54a, and the winding 46a is 
wound around the winding support structure 42a in a first direction (e.g., 
clockwise). The second end or finish lead 53a of the winding 46a is then connected 
to the terminal pocket 566 of the terminal assembly 546. The terminal members 
51a-b are inserted into the respective terminal pockets 56a-6 and electrically 
connected with the respective leads 52a and 53a. To provide the first polarity, the 
winding 46a is not wound on the wire redirection structure 58. 

If required by the design of the motor, the winding 466 is wound on the 
winding support structure 426 and between the terminal assemblies 54c and 54d in a 
similar manner. To provide the first polarity, the winding 466 is also not wound on 
the wire redirection structure 58. 

As shown in Fig. 5, to provide a reverse wound split coil field assembly 
having an opposite, second polarity, the start lead 52a of the winding 46a is 
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connected to the terminal pocket 56a of the terminal assembly 54a, and the winding 
46a is wound in the first direction to and around the wire redirection post 626 to 
reverse or redirect the direction of the winding 46a. The winding 46a is then 
wound on the winding support structure 42a in the opposite, second direction (e.g., 
5 counterclockwise). Near the end of the winding process, the winding 46a is wound 

around the wire redirection post 62a to again reverse the direction of the winding 
46a. The finish lead 53a of the winding 46a is then connected to the terminal 
pocket 566 of the terminal assembly 546. The terminal members 57a-6 are inserted 
into the respective terminal pockets 56a-6 and electrically connected with the 

10 respective leads 52a and 53a. To provide the second polarity, the winding 46a is 

wound on the wire redirection structure 58. 

If required by the design of the motor, the winding 46b is wound on the 
winding support structure 426, the wire redirection structure 58, and between the 
terminal assemblies 54c and 54d in a similar manner. To provide the second 

15 polarity, the winding 466 is also wound on the wire redirection structure 58. 

As shown in Fig. 6, to provide a standard wound field assembly having a 
first polarity and including a run winding 46a and a brake winding 466, the start 
lead 52a of the run winding 46a is connected to the terminal pocket 56a of the 
terminal assembly 54a, and the run winding 46a is wound in the first direction to 

20 and around the wire redirection post 626 to reverse the direction of the run winding 

46a. The run winding 46a is then wound on the winding support structure 42a in 
the second direction. The run winding 46a crosses over and is then wound to and 
on the winding support structure 426 in a first direction and to and around the wire 
redirection post 62d to again reverse the direction of the run winding 46a. Finally, 

25 the finish lead 53a of the run winding 46a is connected to the terminal pocket 56c of 
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the terminal assembly 54c. The terminal members 57a and 57c are inserted into the 
respective terminal pockets 56a and 56c and electrically connected with the 
respective leads 52a and 53a. 

The brake winding 466 is then wound on the same field core 38 as the run 
winding 42a (the run winding 42a and the brake winding 426 are schematically 
shown separately in FIG. 6 to illustrate the winding patterns). The start lead 526 of 
the brake winding 466 is connected to the terminal pocket 56b of the terminal 
assembly 546 and wound on the winding support structure 42a in the second 
direction. The brake winding 46b crosses over and is then wound to and on the 
winding support structure 426 in the first direction. Finally, the finish lead 536 of 
the brake winding 466 is connected to the terminal pocket 56d of the terminal 
assembly 54d. The terminal members 576 and 51 d are inserted into the respective 
terminal pockets 566 and 56d and electrically connected with the respective leads 
526 and 536. 

As shown in Fig. 7, to provide a reverse wound field assembly having a 
second polarity (opposite to the polarity provided by the winding arrangement 
shown in Fig. 6) and including a run winding 46a and a brake winding 466, the start 
lead 52a of the run winding 46a is connected to the terminal pocket 566 of the 
terminal assembly 546 and wound on the winding support structure 42a in a second 
direction. The run winding 46a crosses over and is then wound to and on the 
winding support structure 426 in the first direction. Finally, the finish lead 53a of 
the run winding 46a is connected to the terminal pocket 56d of the terminal 
assembly 54d. The terminal members 576 and 57d are inserted into the respective 
terminal pockets 566 and 56d and electrically connected with the respective leads 
52a and 53a. 
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The brake winding 466 is then wound on the same field core 38 as the run 
winding 42a (the run winding 42a and the brake winding 426 are schematically 
shown separately in FIG. 7 to illustrate the winding patterns). The start lead 526 of 
the brake winding 466 is connected to the terminal pocket 56a of the terminal 
assembly 54a and wound in the first direction to and around the wire redirection 
post 626 to reverse the direction of the brake winding 466. The brake winding 466 
is then wound on the winding support structure 42a in the second direction. The 
brake winding 466 crosses over and is then wound to and on the winding support 
structure 426 in the second direction and then around the wire redirection post 62 d 
to again reverse the direction of the brake winding 466. Finally, the finish lead 536 
of the brake winding 466 is connected to the terminal pocket 56c of the terminal 
assembly 54c. The terminal members 57a and 57c are inserted into the respective 
terminal pockets 56a and 56c and electrically connected with the respective leads 
526 and 536. 

In the winding arrangements illustrated in Figs. 6 and 7, when the run 
winding 46a is connected to the power source, the arbor 22 will be rotated (in one 
direction with the polarity provided by the arrangement in Fig. 6 and in the opposite 
direction with the polarity provided by the arrangement in Fig. 7). When the 
dynamic brake is employed, the brake winding 466 will cause a counter-EMF force 
to be applied in a direction opposite to the run direction for the illustrated winding 
arrangement. 

When winding a subsequent field assembly (not shown) including a run 
winding and a brake winding, the winding machine (not shown) may operate in a 
manner which is the reverse of that described above, and, in the preferred 
embodiment, the winding machine does so with the next field assembly (not 
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shown). Specifically, for the next field assembly, the positions of the leads 52a and 
53a of the run winding 46a and the leads 526 and 536 of the brake winding 466 are 
reversed, and the winding directions are reversed (in the direction opposite to the 
arrows in Figs. 6-7). In other words, the machine starts winding on the next field 
core (not shown) in the position in which the machine finished winding on the last 
core 38. It should be understood that, however, in other constructions, the winding 
machine may not be operate in the reverse manner to wind subsequent field 
assemblies. 

To assemble the power tool 14, the polarity of the field assembly 10 is 
selected, and the field assembly 10 is wound in one of the arrangements described 
above. The components of the motor 18 are supported in the housing 34 and 
electrically connected together. The remaining components of the power tool 14 are 
then assembled. To operate the power tool 14, the motor 18 is energized, and the 
arbor 22 rotates in the specified direction, driving the tool element. 

It should be understood that, in other constructions (not shown), the wire 
redirection structure 58 may be supported separately from the terminal assemblies 
54a-d and/or on the opposite end of the core 38. Also, the wire redirection posts 
62a-d may have a different configuration, such as, for example, a loop or a groove 
in the terminal plate 50. 

It should also be understood that, in other constructions (not shown), the 
ends of the winding 46a-6 may be directly wired to other components of the motor 
18 rather than being connected to the terminal assemblies 54a-d. Further, the motor 
1 8 may have different and/or additional components than those components 
described above. 
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In addition, it should be understood that the field assembly 10 and the 
winding method of the present invention may be used in other types of motors 
including wound components similar to the field assembly 10 and for different 
types of electrical equipment. 

With the field assembly 10, motor assemblies having different polarities 
(both standard wound and reverse wound) may be manufactured for use with 
common motor housings, brushes, and wiring. Also, the manufacture of both the 
standard wound and the reverse wound field assembly, to provide both types of 
motors, is easier and more economical. The field assembly 10 may be wound to 
provide either polarity motor by fairly standard winding machinery. 

Various features of the invention are set forth in the following claims. 
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